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material disposed in the door panel assembly and supporting the door glass sheet and the lifting/lowering device. The lifting 
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AUTOMOTIVE DOOR STRUCTURE 

The present invention relates to a door structure, 
and more particularly to an automotive door structure. ■ 

Automotive doors have, door glass sheets and door 
glass lifting/lowering devices. Heretofore, an automotive 
door comprises an inner panel and an outer panel which are 
joined to each other by welding or the like, and the door 
glass sheet and fhe door glass lifting/lowering device are 
mounted on one of the inner and outer panels. 

The door glass sheet and the door glass lifting/ 
lowering device are relatively heavy. Therefore, at least 
one of the inner and outer door panels, which supports the 
door glass sheet and the door glass lifting/lowering device, 
has to be constructed of a rigid material such as an iron 
sheet or the like. As a result, the automotive door struc- 
ture is of large weight as a whole. The door glass lifting/ 
lowering device cannot easily be assembled in place since it 
must be inserted into. the gap between the inner and outer 
door panels after they have been joined to each other. 

The door glass lifting/lowering device comprises a 
link mechanism which supports a lower portion of the door 
glass sheet, an operating handle mounted on the inner side 
of the door, a component such as a sector gear disposed 
between the link mechanism and the operating handle, a 
holder guide for lifting and lowering the door glass sheet 
accurately, and a vibroisolating mechanism for preventing 
the door glass sheet from vibrating. The conventional door 
glass lifting/lowering device is made up of a large number 
of parts, and is structurally complex. There has been a 
demand for an arrangement which allows the user to lift and 
lower the door glass sheet with a reduced force, so that the 
door glass sheet can be opened and closed easily. 



According to the present invention there is 
provided a door structure for an 

automobile having an automobile body, comprising a door 
panel assembly of resin adapted to be openably and closably 
mounted on the automobile body, a door glass sheet verti- 
cally movably disposed in the door panel assembly, a 
lifting/lowering device for lifting and lowering the door 
glass sheet, the lifting/lowering device being disposed in 
the door panel assembly, and a door frame of a rigid mate- 
rial disposed in the door panel assembly and supporting the 
door glass sheet and the lifting/lowering device. 

The door structure may further include a door lock 
mechanism for locking the door-panel assembly on the automo- 
bile body, the door frame comprising a vertical frame having 
door hinges, a horizontal frame connecting the vertical 
frame to the door lock mechanism, and a guide member for 
guiding the door glass sheet as it is lifted or lowered, the 
guide member extending between the vertical frame and the 
horizontal frame. 

The door lock mechanism may comprise a lock base hous- 
ing door lock members therein, an outer door handle base 
integrally formed with the lock base, and a lock cylinder 
directly mounted on the lock base. 

Japanese Utility Model Publication No. 59-8886 pub- 
lished on March 21, 1984 discloses a door checker mechanism 

for holding an automotive door in a certain open position 
such as a fully, open position. The disclosed door checker 
mechanism comprises a horizontal lever having one end piv- 
otally mounted on the automobile body and a bulging portion 
near its other end, a case fixed to an automotive door, the 
horizontal lever extending through the case, upper and lower 
shoe members housed in the case and sandwiching the horizon- 
tal lever vertically, resilient members of rubber for press- 
ing the shoe members against the horizontal lever, and a 
stopper attached to the other end of the horizontal lever. 



When the door is fully opened, the stopper engages the case 
and the bulging portion of the lever is clamped between the 
upper and lower shoe members. As a result, the door remains 
open through the door checker mechanism. The door checker 
mechanism has many components and a complex structure. 
Another problem is that the horizontal lever makes the door 
checker mechanism large especially in the horizontal 
direction. 

The said door structure may further include 
door hinges by which said door panel assembly is 
adapted to be openably and closably mounted on the automo- 
bile body, and a door checker mechanism for holding said 
door panel assembly at a predetermined open position, 
wherein 

said door checker mechanism comprising: 

a cam member fixed to said door panel assembly 
or adapted to be mounted on the automobile body, and having 
a cam surface; 

an engaging member adapted to be mounted on 
the automobile body or fixed to said door panel assembly, 
and engaging said cam surface of said cam member; 

urging means for normally urging said engaging 
member toward said cam surface; and 

said cam surface, said engaging member, and 
said urging means being disposed coaxially with said door 
hinges. 

Some embodiments of the invention will now be descr : 
by way of example and with reference to the accompanying 
drawings, in which :- 

FIG. 1 is an exploded perspective view of an auto- 
motive door structure according to a first embodiment of the 
present invention; 



PIG. 2 is a side elevational view of a door glass 
lifting/lowering device of the door structure shown in FIG. 

i; 

FIG. 3 is an enlarged longitudinal cross-sectional 
view of a glass support assembly of the door glass 
lifting/lowering device shown in FIG.. 2; 

FIG. 4 is a view of the glass support assembly as 
viewed in the direction indicated by the arrow IV in FIG. 3; 

FIG. 5 is a perspective view of an automotive door 
structure according to a second embodiment of the present 
invention; 

FIG. 6 is an exploded perspective view of an auto- 
motive door structure according to a third embodiment of the 

present invention; 

FIG. 7 is a perspective view of a door glass 
lifting/lowering device of the door structure illustrate in 



FIG. 6; 

FIG. 8 is a side elevational view of the door glass 
lifting/lowering device shown in FIG. 7; 

FIG. 9 is is a front elevational view of a guide 
member of the door glass lifting/lowering device shown in 
FIG. 8; 

FIG. 10 is an enlarged vertical cross-sectional 
view of door hinges of the door structure shown in FIG. 7; 

FIG. 11 is a side elevational view, partly in cross 
section, of a door lock mechanism of the door structure 
shown in FIG. 6; 

FIG. 12 is a plan view, partly broken away, of the 
door lock mechanism shown in FIG. 11; 

FIG. 13 is a cross-sectional view taken along line 
XIII - XIII of FIG. 12; 

FIG. 14 is a view of the door lock mechanism as 
viewed in the direction indicated by the arrow -XIV in FIG. 
12; 

FIG. 15 is an exploded perspective view of the 
major components of the door lock mechanism; 

FIG. 16 is an exploded perspective view of a modi- 
fication of a door checker mechanism of the door structure 
shown in FIG. 6; and 

FIG. 17 is a fragmentary vertical cross-sectional 
view of the door checker mechanism shown in FIG. 16. 

FIGS. 1 through 4 illustrate an automotive door D 
having an automotive door structure 40 according to a first 
embodiment of the present invention. The door structure 40 
includes a door panel assembly which comprises an inner 
panel 1 of resin and an outer panel 2 of resin, and a sup- 
port frame 3 of metal disposed between the inner and outer 
panels 1, 2. 

The support frame 3 comprises a front stay 5, a 
rear stay 6, and upper and lower joint members 7, 8 which 
interconnect the front and rear stays 5, 6. The front and 



rear stays 5, 6 are in the form of aluminum die castings, 
and the joint members 7, 8 are in the form of aluminum 
extrusions . 

The front stay 5 comprises front and rear frames 
10, 11, frames 12, 13 interconnecting the upper and lower 
ends of the front and rear frames 10, 11, and a number of 
bridge frames 14 interconnecting vertically intermediate 
portions of the front and rear frames 10, 11. The front 
frame 10 has on its "front edge a pair of attachments 17 by 
which it is to be connected to an automotive body (not 
shown), the attachments 17 having respective vertical holes 
17a defined therethrough. The rear frame 11 has on its 
front edge an attachment 18 having a horizontal hole 18a 
defined therethrough and a number of attachments 19 having 
respective horizontal holes 19a defined therethrough. The 
rear stay 6 has an attachment 16 with a horizontal bolt hole 
16a defined therethrough. 

To assemble the door D, a front portion of the 
inner panel 1 is fastened to the attachments 19 of the front 
stay 5 by means of bolts (not shown), and a rear portion of 
the inner panel 1 is fastened to the attachment 16 of the 
rear stay 6 by means of a bolt (not shown). Then, the outer 
panel 2 is joined to the inner panel 1 in covering relation 
to the frame 3. At this time, the attachments 17 of the 
front stay 5 are inserted respectively in openings la 
defined in a front wall of the inner panel 1, and shafts 15 
fitted respectively in the holes 17a in the attachments 17 
are rotatably mounted in respective receivers on the automo- 
tive body (not shown). 

A door glass sheet 20 is angularly vertically mova- 
bly mounted on the front stay 5. More specifically, the 
glass sheet 20 is positioned outside of the frame 3. A 
collar 22 is fitted in the attachment hole 18a of the front 
stay 5 and a hole 20a defined in a front corner of the glass 
sheet 20, and a shaft 24 for supporting a. door rearview mir- 



ror 23 is fitted in the collar 22, the shaft 24 having 
threads 24a on its inner end. A nut 25 is threaded over the 
threads 24a of the shaft 24 from within the automotive body. 
The door glass sheet 20 is thus angularly vertically movable 

5 about the shaft 24. 

A flange 26 is formed on the lower rear portion of 
the front stay 5, and a support assembly 27 which supports 
the door glass panel 20 is interposed between the flange 26 
and the lower edge of the door glass sheet 20. As shown in 

10 FIG. 3, the support assembly 27 comprises a cylinder 28 

filled with a gas, a piston 29 slidably fitted in the cylin- 
der 28 and dividing the interior space of the cylinder 28 
into two chambers SI, S2, and a piston rod. 30 having one end 
fixed to the piston 29. The piston rod 30 is hermetically 

15 inserted through a seal 28a on the bottom of the cylinder 28 
into the cylinder 28. The piston 29 has a plurality of 
axial orifices 29a through which the chambers SI, S2 commu- 
nicate with each other. A tubular body 31 is fixed to the 
lower end or bottom of the cylinder 28. The piston rod 30 

20 extends downwardly through the lower end of the cylinder 28 
and the tubular body 31. 

A brake spring 32 disposed tightly around the pis- 
ton rod 30 is housed in the tubular body 31. The brake 
spring 32 selectively prevents sliding movement of the pis- 

2 5 ton rod 30. The brake spring 32 has a lower end engaged by 
the tubular body 31 and an upper end 32a extending out of 
the tubular body 31 and engaging one end of a bell crank 3 3 
which is pivotally supported on a shaft 3 3a mounted on the 
cylinder 28. 

30 The other end of the bell crank 33 is pivotally 

coupled to one end of a rod 36, the other end of which is 
pivotally joined to a distal end of a lever 38. The proxi- 
mal end of the lever 38 is fixed to a rotatable shaft 40 
mounted on a side of the cylinder 28. An operating lever 41 

35 is secured to the distal end of the shaft 40. The rotatable 
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shaft 40 extends through an arcuate slot 43 (FIG. 1) defined 
in the inner panel 1. The operating lever 41 is attached to 
the rotatable shaft 40 from the compartment side of the 

inner panel 1 . . 

When the operating handle 41 is slightly turned 
counterclockwise in FIG. 4, the lever 38 is also turned 
counterclockwise. The bell crank 3 3 is also turned counter- 
clockwise through the rod 36. The counterclockwise turning 
movement of the bell crank 33 causes the upper end 32a of 
the brake spring 32 to move in a direction to spread the 
brake spring 32 radially outwardly, with the result that the 
piston rod 30 is released from the brake spring 32. When 
the operating lever 41 is moved along the arcuate slot 43, 
the door glass panel 20 is rotated about the shaft 24 in the 
direction indicated by the arrow A or B in FIG. 2, and hence 
is lifted or lowered with respect to the door itself, when 
the door glass sheet 20 is lowered, the piston rod 30 enters 
the cylinder 28, forcing the gas from the chamber S2 through 
the orifices 29a into the chamber SI. As the piston rod 29 
enters the cylinder 28, the pressure of the gas in the cyl- 
inder 28 is increased in proportion to the increase in the 
mass of the piston rod 29 which enters the cylinder 28 until 
the gas pressure counterbalances the load from the door 
glass sheet 20. The position where the gas pressure coun- 
terbalances the door glass load may be varied by varying the 
diameter of the piston rod 29 such that the rate of change 
of the gas pressure with respect to the mass of the piston 
rod 29 Which enters the cylinder 28 will be changed,. 

In order to stop the door glass sheet 20 at a 
desired position, the operating lever 41 is rotated back 
clockwise to allow the brake spring 31 to clinch the piston 
rod 30 under its own resiliency, thus fixing the piston rod 

30 against movement. 

The support assembly 27, the operating lever 41, 
35 and components associated therewith jointly serve as a 

device 50 for lifting and lowering the door glass sheet 20. 
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A door lock lever 60 is connected to a door lock 
mechanism through a rod 61. The door can be opened by oper- 
ating the door lock lever 60. 

With the door structure 40, the door glass sheet 20 
and the door glass lifting/lowering device 50 which are rel- 
atively heavy are supported on the support frame 3 of metal, 
rather than the inner and outer panels 1, 2. Since the 
inner and outer panels 1/ 2 do not bear large loads, they 
may be made of resin. As a consequence, the entire door 
structure 4 0 may be reduced in weight. 

To assemble the door D, the door glass sheet 20 and 
the support assembly 27 are first installed on the support 
frame 3, then the support frame 3 is attached to the inner 
panel 1, and the outer panel 2 is joined to the inner panel 
1. Inasmuch as it is not necessary to insert the door glass 
sheet and its support mechanism into the gap between the 
inner and outer panels after they have been joined to each 
other, as is the case with the conventional door structures, 
the door D can be assembled efficiently with ease. 

The door glass sheet 20 is angularly lifted and 
lowered about the shaft 24, and hence follows a constant 
path on its movement. Accordingly, no guide member for 
maintaining such a constant path is necessary. As the door 
glass sheet 20 is supported on the shaft 24, it does not 
vibrate in the longitudinal direction of the automobile, 
and no vibroisolating mechanism for the door glass sheet 20 
is needed. The door structure 40 is thus constructed of a 
reduced number of parts and simple in structure. 

One end of the door glass sheet 20 is supported by 
the shaft 24, which thus bears a portion of the weight of 
the door glass sheet 20. Consequently, the door glass sheet 
20 can be lifted and lowered simply by applying a relatively 
small force to the operating lever 41. • The user can easily 
lift and lower the door glass sheet 20 because the door 
glass sheet 20 can be vertically moved simply by moving the 



operating lever 40 upwardly and downwardly along the arcuate 
slot 43. 

The front and rear stays. 5 , 6 are coupled to each 
other by the joint members 7, 8. Therefore, the longitudi- 
nal dimension or length of the support frame 3 can easily be 
varied by varying the length of the joint members 7, 8. The 
door structure 40 can thus be adapted to plural automobile 
types by making minimum dimensional modifications. 

The shaft 24 doubles as a shaft for supporting the 
door glass panel 20 and a shaft for supporting the door 
rearview mirror 23. This allows the number of parts used to 

be cut down. 

FIG. 5 shows an automotive door structure 80 
according to a second embodiment of the present invention. 
Those parts shown in FIG. 5 which are identical to those 
shown in FIGS. 1 through 4 are denoted by identical refer- 
ence numerals, and will not be described in detail. 

The door structure 40 according to the first embod- 
iment has inner and outer panels 1, 2 which are separable 
from each other in the transverse direction of the 
automobile. The automotive door structure 80 however has 
upper and lower panels 70, 71 which are vertically separable 
from each other. The door structure 80 is assembled as 
follows : 

First, the door glass 20 and the support assembly 
27 are installed on the support frame 3. Then, the support 
frame 3 is fixed to the upper panel 70. The support frame 3 
with the assembled components is inserted into the lower 
panel 71 until the upper edge of the upper panel 7 0 is fit- 
ted in the upper edge of the lower panel 71. The support 
frame 3 is fixed to the lower panel 71. Finally, the oper- 
ating lever 41 is secured to the support assembly 27 from 
outside of the lower panel 71. 

The door structure 80 offers the same advantages as 
those of the door structure 40. 



The lower end of the door structure 80 is closed. 
Therefore, foreign matter such as water, sand, and dust is 
prevented from entering the door structure 80 from the lower 
side of the door. 

An automotive door structure 100 according to a 
third embodiment of the present invention will hereinafter 
be described with reference to FIGS. 6 through 15. 

The automotive door structure 100 comprises an 
inner panel 101 of resin, an outer panel 102 of resin, and a 
support frame 103 of metal disposed between the inner and 
outer panels 101, 102. 

The support frame 103 comprises a vertical frame 
105 and a horizontal frame 106 having a front end attached 
to the upper end of the vertical frame 105. The vertical 
frame 105 is in the form of an aluminum die casting, and the 
horizontal frame 106 is in the form of. an aluminum 
extrusion. 

An upper tubular member 105a and a lower tubular 
member 105b, which serve as hinges, are integrally formed 
with the front edge of the vertical frame 105 at upper and 
lower positions thereon. The upper and lower tubular 
members 105a, 105b are vertically aligned with each other. 
The vertical frame 105 also has brackets 105c, 105d on the 
rear edge thereof at upper and lower positions thereon. A 
lock mechanism 109 .is mounted on the rear end of the verti- 
cal frame 106 through a bracket 108. 

A bracket 110 which is fixed to an automotive body 
(not shown) has upper and lower frames 110a, 110b extending 
horizontally from upper and lower edges, respectively, of 
the bracket 110. As shown in FIG. 10, the upper flange 110a 
has an attachment hole llOal through which a bolt 111 is 
inserted. The bolt 111 has a tip end threaded in a cylin- 
drical member 113 fixedly mounted in a bushing 112 of resin. 
The bushing 112 is thus fixed to the flange 110a. The upper 
tubular member 105a is rotatably fitted over the bushing 
112. 



The lower flange 110b has an attachment hole 110b2 
through which a bolt 114 is inserted. The bolt 114 has a 
tip end threaded in an internally threaded hole defined in a 
support member 115 which is fixed to the lower flange 110b. 

The support member 115 has an outer tubular portion 
115a which has on its upper surface a plurality of succes- 
sive steps 115b positioned at successively increasing 
heights and serving as cam surfaces. The lower tubular mem- 
ber 105b is rotatably fitted over the tubular "portion 115a, 
with a rubber damper 116 disposed in the lower tubular mem- 
ber 105b. A disc 117 of metal is fixed to the lower end 
surface of the rubber damper 116. The outer peripheral edge 
of the disc 117 is secured to the inner peripheral surface 
of the lower tubular member 105b through engagement of 
projections, for example. The disc 117 has a downwardly 
extending foot 107a on its lower surface which is held in 
engagement with the stepped cam surfaces 115b. The support 
member 115, the rubber damper 116, and the engaging foot 
117a are held coaxially with the tubular members 105a, 105b. 
These members 115b, 115, 117a jointly constitute a door 
checker mechanism 119 for holding the door D in a certain 
position such as a fully open position. 

When the door D is opened or closed, the upper 
tubular member 105a is turned around the bushing 112, and 
the lower tubular member 105b is turned around the tubular 
portion 115a of the support member 115. At this time, the 
engaging foot 117a runs successively over the stepped cam 
surfaces 115b. Thus, the door D is retained in its, succes- 
sive open positions, and finally held in the fully open 
position. 

As illustrated in FIGS. 6, 7, and 8, a support 
plate 120 is fixed to the inner surface of the bracket 105c. 
A bracket 123 having a groove for insertion of an edge of a 
glass sheet G therein is attached to the upper portion of 
the support plate 120. The bracket 123 has an attachment 



hole 123a defined therein. To pivotally attach the door 
glass sheet G to the support plate 120, the front end of the 
door glass sheet G is inserted in the groove in the bracket 
123 such that an opening Gl defined in the front end of the 
door glass sheet G is held in registry with the attachment 
hole 123a. Then, a small-diameter shaft 125a of a bushing 
125 is inserted in the attachment hole 123a and the opening 
Gl. The bushing 125 is fastened to the bracket 123 on its 
outer side by means of a bolt 128 and a nut 129. "The door 
glass sheet G thus attached is angularly movable vertically 
about the small-diameter shaft 125a of the bushing 125. The 
bolt 128 doubles as an attachment by which a door rearview 
mirror 160 is installed on the door D. Thus., the bushing 
125 serves as a support shaft for the mirror 160. 

The door glass sheet G has a lower central edge G2 
projecting downwardly and having a pair of vertically spaced 
small attachment holes G3 defined therein. Small-diameter 
shafts 131a of bushings 131 are rotatably inserted in the 
small attachment holes G3, respectively. Bolts 133a of 
slide shoes 133 are inserted into the respective shafts 131a 
from the side of the outer panel 102. Nuts 136 with washers 
131b are threaded over the ends of the bolts 133a, 
respectively, thus securing the slide shoes 133 to the door 
glass sheet G. 

A flexible wire 135 coupled to the drive shaft of a 
motor M is connected to the upper slide shoe 133. The slide 
shoes 133 also serve as support members for the door glass 
sheet G. As illustrated in FIG. 8, since the door glass 
sheet G is lifted and lowered on its angular movement about 
the bushing shaft 125a, the path along which the slide shoes 
133 move is of an arcuate configuration extending about the 
shaft 125a and along a guide member 137 (described later). 
Vibration of the door glass sheet G can effectively be 
reduced by increasing the distance 5,1 between the two slide 
shoes 133. Even if the distance between the slide shoes 133 



is increased, because the vertical dimension 2,2 of the path 
of movement of the shoes 133 is small, the vertical width of 
the door panels 101, 102 is not substantially increased. 

Between the vertical and horizontal frames 105, 
106, the guide member 137 is disposed which is made of 
metal, the guide member 137 having a front end attached to 
the bracket 105d on the lower end of the vertical frame 105 
by means of bolts 140. The guide member 137 has an arcuate 
shape," as viewed in side elevation, extending about the 
shaft 125a about which the door glass sheet G is swingable. 
As shown in FIG. 9, the guide member 137, as viewed in front 
elevation, is gradually curved inwardly, and curved to a 
greater extent at its upper end. The guide member 137 has 
an engaging groove 137a defined in its longitudinal 
direction, and the slide shoes 13 3 are slidably fitted in 
the groove 137a. The motor M is mounted centrally on the 
guide member 137. As described above, the drive shaft of 
the motor M is connected to the flexible wire 135 joined to 
the upper slide shoe 133. The support plate 120, the slide 
shoes 133, the guide member 137, the motor M, and the flexi- 
ble wire 135 jointly serve as a door glass lifting/lowering 
device 150. 

in order to lift or lower the door glass sheet G, 
the motor M is energized by operating a switch (not shown) 
positioned near the driver's seat in the automobile. 
Rotation of the drive shaft of the motor M is transmitted to 
the flexible wire 135 to pull or extend the wire 135 for 
thereby sliding the slide shoes 133 along the guide member 
137. As described above, the upper end of the guide member „ 
137 is curved inwardly. Therefore, when the door, glass 
sheet G is lifted, the upper edge of the glass sheet G first 
abuts against a seal member (not shown) between the upper 
edges of the panels 101, 102, and then the glass sheet G is 
elevated while it is being tilted into the passenger com- 
partment of the automobile. Accordingly, the inner side of 



the glass sheet G is reliably held against the seal member, 
and hence is sealed effectively. 

As shown in FIGS. 11 through 15, the door lock 
mechanism 109 has a lock base 109a of resin with which a 

5 base 109b of an outer door handle 109c is integrally formed. 
The lock base 109a houses therein various lock components 
such as a latch for engaging a striker in the automobile 
body, a ratchet lever for engaging the latch to prevent the 
latch from returning, and an open lever for releasing the 

10 latch from the striker. 

The outer door handle 109c is swingably mounted on 
the lock base 109a. The outer door handle 109c has an upper 
end positioned inwardly of the outer panel 102, and an upper 
end of an outer door handle rod I09d which extends verti- 

15 cally is pivotally coupled to the upper end of the outer 
door handle 109c. The lower end of the outer door handle 
rod 109d is fixedly coupled to one end of an open lever 
109e. When the open lever 109e is moved downwardly in FIG. 
11, it releases the latch from the striker. A lock cylinder 

20 109f with its keyhole opening outwardly is mounted in a 

lower portion of the lock base 109a. A cam plate 109g hav- 
ing a cam engaging portion 109h extending laterally is int- 
egrally fixed to the inner end of the lock cylinder 109f . 
A. plate 109j is fixed to the lock base 109a 

25 inwardly of the open lever 109e. A lock cam member 109i is 
swingably attached to the inner side of the plate 109j 
through a bolt (not shown). The lock cam member 109i has an 
end held against the upper surface of the cam engaging 
portion 109h, and a cam ring extends downwardly from the 

30 other end of the lock cam member 109i. 

The plate 109j has a bent portion to which a crank 
109k is pivotally connected by a bolt. The crank 109k has 
an upper arm the end of which is inserted through an opening 
defined in the other end of the open lever 109e. The crank 

35 109k also has a lower arm with a horizontal narrow groove 



defined therein, and a rod 1091 which is actuated by an 
inside door handle and an inside lock knob has a bent end 
extending through the horizontal narrow groove in the lower 
arm of the crank 109k. The bent end of the rod 1091 also 
extends through the opening of the cam ring of the lock cam 
member 109 i. 

FIG. 14 shows the condition of the door lock mecha- 
nism 109 when the lock cylinder 109f is in an unlock 
position. When the rod 1091 is moved in the direction indi- 
cated by the arrow X in FIG. 14 by the door opening action 
of the inside door handle, the crank 109 is turned clockwise 
in FIG.. 14. The end of the upper arm of the crank 109k low- 
ers the other end of the open lever 109e, bringing the 
striker and the latch into disengagement from each other 
thereby to open the door. At this time, said one end of the 
open lever 109e is prevented from moving as it is coupled to 
the lower end of the outer door handle rod 109d. 
Accordingly, upon movement of the road 1091 in the direction 
indicated by the arrow X in FIG. 14, the open lever 109e is 
swung clockwise in PIG. 11. When the rod 109d is moved dow- 
nwardly in FIG. 11 by the door opening action of the outer 
.door handle 109c, the open lever 109e is turned counter- 
clockwise in FIG. 11, thereby allowing the door to be open. 

When the plate 109g is turned counterclockwise in 
FIG. 13 by a key (not shown) or the rod 1091 is moved in the 
direction indicated by the arrow Y in FIG. 14 by the door 
locking action of the inside lock knob, (not shown), the lock 
cam member 109i is swung to lower the cam ring thereof, so 
that the door is locked. If the plate 109g is turned 
counterclockwise, then the cam engaging portion 109h pushes 
upwardly the end of the lock cam member 109i. If the rod 
1091 is moved in the direction indicated by the arrow Y, 
then since the open lever 109e is in its upper limit posi- 
tion in FIG. 14, the crank 109k is prevented from being 
turned counterclockwise. As the rod 1091 is moved in the 



direction indicated by the arrow Y in PIG. 14, the cam ring 
of the lock cam member 109i through which the bent end of 
the rod 1091 extends is lowered. 

Since the guide member 137 between the vertical and 
5 horizontal frames 105, 106 is made of metal, the guide mem- 
ber 137 doubles as a reinforcing member for the frames 105, 
106, in addition to performing the function to guide the 
door glass sheet G. Accordingly, any reinforcing frame 
between the vertical frame 105 and the horizontal frame 106 
10 may be dispensed with. The sufficient rigidity of the door 
structure 100 is maintained, and at the same time the number 
of parts used is reduced. 

The tubular members 105a, 105b serving as hinges 
are integrally formed with the vertical frame 105 of the 
. 15 door structure 100. Thus, the tubular members 105a, 105b 

can easily be held in exact axial alignment with each other 
at the time the vertical frame 105 is manufactured. The 
number of parts of the door structure 100 is further reduced 
since the tubular members 105a, 105b are integrally formed 
20 with the vertical frame 105. 

The door checker mechanism 119 is constructed of 
only the cam surfaces 115b, the rubber damper 116, and the 
engaging foot 117a. Consequently, the door checker mecha- 
nism 119 is made up of a small number of components and sim- 
2 5 pie in construction. 

The cam surfaces 115b, the rubber damper 116, and 
the engaging foot 117a are vertically arranged coaxially 
with the tubular members 105a, 105b serving as the door 
hinges. Therefore, the door checker mechanism 119 does not 
30 include any members having horizontally large dimensions. 

The door checker mechanism 119 is thus compact particularly 
in the horizontal direction. 

Inasmuch as the door checker mechanism 119 is dis- 
posed in the tubular member 105b, sand, dust, and other for- 
35 eign matter are prevented from finding' its way into the door 



checker mechanism 119, which is protected from, damage or 
malfunctioning . 

In the door lock mechanism 109, the outer handle 
base 109b is integral with the lock base 109a, and the lock 
cylinder 109f is mounted in the lock base 109a and directly 
swings the lock cam member 109i. Actually, the base 109b of 
the outer door hand 109c is part of the lock base 109a, 
Accordingly, the outer handle base and the lock cylinder rod 
which have heretofore been necessary are dispensed with, and 
the length of the outer handle rod 109d is minimized. As a 
consequence, the number of parts of the door lock mechanism 
109 is reduced, and so is the weight thereof. 

Stated otherwise, the door lock mechanism 109 is 
manufactured as a unit. With the unitary door lock mecha- 
nism 109, it is possible to dispense with a joint adjusting 
mechanism between the rod 109d and the open lever 109e, and 
the door lock mechanism 109 can be assembled with increased 
accuracy • The door lock mechanism 109 is prevented from 
suffering entanglement due to assembling inaccuracies, and 
can be operated highly smoothly and effectively. 

In the door glass lifting/lowering device 150, the 
slide shoes 133 are angularly moved about the shaft 125a of 
the door glass sheet G while sliding along the arcuate guide 
member 137, thereby lifting or lowering the door glass sheet 
G. The door glass lifting/lowering device 150 does not 
require a glass holder, a link mechanism for lifting and 
lowering the glass sheet, and channels for guiding the glass 
sheet, which have heretofore been employed. As a result, 
the door glass lifting/lowering device 150 is constructed of 
as small a number of parts as possible, and is structurally 
simple. 

FIGS. 16 and 17 show a modified door checker mecha- 
nism 219. Those parts shown in FIGS. 16 and 17 which are 
identical to those of the door checker mechanism 119 are 
denoted by identical reference numerals, and will not be 
described in detail. 
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A disc 217 of metal is attached to the lower sur- 
face of a rubber damper 116- The disc 217 has engaging pro- 
jections 217b on its upper surface which engage the lower 
surface of the rubber damper 116, so that the disc 217 is 

5 secured to the rubber damper 116. The disc 217 also has a 
pair of diametrically opposite teeth 217c on its outer 
periphery which engage the tubular member 105b. The disc 
217 is thus also secured to the tubular member 105b, The 
disc 217 has on its lower surface ridges 217d extending in a 

10 crisscross pattern. 

As shown in FIG. 16, a support member 215 is in the 
form of a cylinder made of resin. A metal core 215c is 
integrally embedded in the support member 215, and has cri- 
sscross grooves 215d which are complementary in shape to the 

15 ridges 217d on the lower surface of the disc 217. The sup- 
port member 215 is fixed to the lower flange 110b by the 
bolt 114 which is inserted from below the lower flange 110b 
and has its end threaded into the core 215c. 

As indicated by the arrows in FIG. 16, when the 

20 door is assembled, the lower surface of the disc 217 is held 
against the upper surface of the support member 215, and the 
ridges 217d on the lower surface of the disc 217 are aligned 
with the cam grooves 215d in the upper surface of the sup- 
port member 215. The ridges 217d are resiliently forced 

25 into the grooves 215d by the rubber damper 116. 

. The support member 215 is secured to the bracket 
110 coupled to the automobile body, whereas the rubber 
damper 116 and the disc 217 are rotatable with the door. 
When the door is opened 90° from the closed position, the 

30 disc 217 is also rotated 90° in unison with the door until 
the crisscross ridges 217d are aligned with the crisscross 
grooves 215d of the support member 215, whereupon the door 
is retained in the open position. 

The door checker mechanism 219 is constructed of 

35 the support member 215 having the cam grooves 215d, the disc 
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217 having the engaging ridges 217d, and the rubber damper 
116 as an urging means for resiliently urging the engaging 
ridges 217d to engage in the cam grooves 215d. The door 
checker mechanism 219 is thus made up of a reduced number of 

5 parts, and is of a simple arrangement. 

The support member 215, the disc 217, and the rub- 
ber damper 116 are vertically arranged in coaxial alignment 
with the tubular members or door hinges 105a, 105b. Like 
the door checker mechanism 119, the door checker mechanism 

10 219 does not have members having large horizontal 

dimensions* As a consequence, the door checker mechanism 
219 is compact especially in the horizontal direction. 

Although there have been described what are at pre- 
sent considered to be the preferred embodiments of the pre- 

15 sent invention, it will be understood that the invention may 
be embodied in other specific forms without departing from 
the essential characteristics thereof. The present embodi- 
ments are therefore to be considered in all aspects as 
illustrative, and not restrictive. The scope of the inven- 

20 tion is indicated by the appended claims rather than by the 
foregoing description. 

It is to be clearly understood that there are no 
particular features of the foregoing specification, or of 
any claims appended hereto, which are at present regarded 

25 as being essential to the performance of the present 

invention, and that any one or more of such features or 
combinations thereof may therefore be included in, added to, 
omitted from or deleted from any of such claims if and when 
amended during the prosecution of this application or in 

30 the filing or prosecution of any divisional application- 
based thereon. Furthermore the manner in which any of 
such features of the specification or claims are described or 
defined may be amended, broadened* or otherwise modified 
in any manner which falls within the knowledge of a person 

35 skilled in the relevant art, for example so as to encompass, 

either implicitly or explicitly, equivalents or 
Generalisations thereof . 
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1 . A door structure for an automobile having an 
automobile body, comprising: 

a door panel assembly of resin adapted to be 
openably and closably mounted on the automobile body; 

a door glass sheet vertically movably disposed in 
said door panel assembly; 

a lifting/lowering device for lifting and lowering 
said door glass sheet, said lifting/lowering device being 
disposed in said door panel assembly; and 

a door frame of a rigid material disposed in said 
door panel assembly and supporting said door glass sheet and 
said lifting/lowering device. 

2. A door structure according to claim 1, wherein 
said door panel assembly comprises an inner panel and an 
outer panel which are separable from each other in the 
transverse direction of the automobile, 

3. A door structure according to claim 1, wherein 
said door panel assembly comprises an upper panel and a 
lower panel which are vertically separable from each other. 

4 • -A door structure according to any of claims 1 to 3 , wherein 
said door frame comprises a front stay, a rear stay, and 
upper and lower joint members which interconnect said front 
and rear stays • 

5, A door structure according to any of claims 1 to 3, further 
including a door lock mechanism for locking said door panel 
assembly on the automobile body, wherein 

said door frame comprises a vertical frame having 
door hinges, a horizontal frame connecting said vertical 
frame to said door lock mechanism, and a guide member for 



guiding said door glass sheet as it is lifted or lowered, 
said guide member extending between said vertical frame and 
said horizontal frame, 

6. A door structure according to claim 5, wherein 
said lifting/lowering device comprises said guide member, 
and a shaft to which said door glass sheet is pivotally cou- 
pled such that said door glass sheet can be lifted and low- 
ered with respect to said door panel assembly when the door 
glass sheet is angularly moved about said shaft, and wherein 

said guide member is of an arcuate shape extending 
about said shaft. 

7. A door structure according to claim 6, further 
including a door rearview mirror, wherein 

said shaft supports said door rearview mirror- 
s' A door structure according to claim 6 or 7, wherein 
said lifting/lowering device comprises a slide assembly 
fixed to said door glass sheet and slidably engaging said 
guide member of the arcuate shape. 

9 # A door structure according to claim 8, wherein 
said slide assembly comprises a plurality of slide shoes 
spaced from each other and slidably engaging said guide 
member, 

10. A door structure according to any of claims 5 to 9, wherein 

said door lock mechanism comprises a lock base housing door 
lock members therein, an outer door handle base integrally 
formed with said lock base, and a lock cylinder directly 
mounted on said lock base. 



11. A door structure according to any of claims 1 to 3, wherein 
said lifting/lowering device comprises a support assembly 
supporting said door glass sheet, said support assembly hav- 
ing one end pivotally coupled to said door glass sheet and 

the other end pivotally coupled to said door frame, a shaft 
to which said door glass sheet is pivotally coupled such 
that said door glass sheet can be lifted and lowered with 
respect to said door panel assembly when the door glass 
sheet is angular moved about said shaft, and wherein 

said support assembly comprises a cylinder filled 
with a gas therein, a piston slidably fitted in said 
cylinder, and a piston rod fixed to said piston and extend- 
ing hermetically out of said cylinder. 

12. A door structure according to any preceding claim, further 
comprising: 

a plurality of door hinges mounted on one side of 
said door panel assembly at upper and lower positions, 
respectively; 

a joint member with which said door hinges are 
integrally formed, thus interconnecting said door hinges; 
and 

a support assembly adapted to be mounted on the 
automobile body, said door panel assembly being openably and 
closably supported on said support assembly through said 
door hinges • 

13. A door structure according to any of claims. 1 to 11, wherein 
said door frame has a plurality of vertically coaxially 
aligned door hinges integrally formed with one side of said 
door panel assembly, and wherein 

a support member adapted to be mounted on the auto- 
mobile body, said door hinges being pivotally supported on 
said support member. 

14. A door structure according to any of claims 1 to 11, further 
including door hinges by which said door panel assembly is 
adapted to be openably and closably mounted on the automo- 



bile body, and a door checker mechanism for holding said 
door panel assembly at a predetermined open position, 
wherein 

said door checker mechanism comprising: 

a cam member fixed to said door panel assembly 
or adapted to be mounted on the automobile body, and having 
a cam surface; 

an engaging member adapted to be mounted on 
the automobile body or fixed to said door panel assembly, 
and engaging said cam surface of said cam member; 

urging means for normally urging said engaging 
member toward said cam surface; and 

said cam surface, said engaging member, and 
said urging means being disposed coaxially with said door 
hinges . 

15. A door structure according to claim 14, wherein 
said door checker mechanism further includes a tubular mem- 
ber surrounding said cam surface, said engaging member, and 
said urging means . 



